Introduction {#sec1-1}
============

In October 2016, Central Italy was struck by a magnitude 6.5 earthquake affecting the Marche region, Abruzzo and Lazio. The extent of the event resulted in an unprecented migration of inhabitants from the mountainous areas towards the coast. Relief efforts were immediate and hundreds of rescue workers were mobilized by the Italian Civil Protection department. Rescue workers perform their role as volunteers or paid workers and offer out-of-hospital medical aid \[[@ref1]\].

In view of this type of complex activity, rescue workers can be more exposed to stressful situations that can give rise to disturbances such as Post Traumatic Stress Sindrome (PTSD), which increase with the frequency of traumatic events \[[@ref5]\]. Studies carried out in connection with separate disasters on people involved in rescue efforts suggest that the symptoms associated with post traumatic stress disorder are stronger depending on the magnitude of the event, exposure to corpses, failure to save survivors, identifying with victims, stress, fatigue and potential first-person exposure to danger \[[@ref11], [@ref12]\]. Some categories, such as maritime search and rescue workers, associate the stress of a particularly tough training period (although inevitable for that particular mission) with work-related stress. Factors which, when combined, can increase the frequency of PTSD and adjustment disorders (ADS) \[[@ref13], [@ref14]\].

Adjustment disorders, though more frequent, are generally not given the same importance as PTSD. Characterized by milder symptoms which are actually treacherous as they are more easily hidden or disguised, and perhaps not even fully understood by the rescue workers themselves, leading them to ignore their unease and aggravate existing problems *\[*15\].

Therefore, it is central to investigate methods which can best help rescue workers to identify and use individual, interpersonal, medical and environmental resources to reduce levels of stress and encourage adjustment in this high-risk group. For example, resilience and coping are important factors in the development of strategies to prevent and cure psychological distress (depression, anxiety and stress), allowing the person to overcome difficult situations.

Resilience, generally associated with low levels of psychological stress, should be taken into consideration when evaluating protection and risk factors. To face internal and external needs associated with the task at hand, the rescue worker has to be able to marshal and make use of all his/her resources \[[@ref16], [@ref17]\]. Given the above, training is fundamentally important for rescue workers and should increase their knowledge on subjects which are not limited to organisational management but include items such as Emergency Response Psychology, Public Healthcare, Hygiene and Preventive Medicine \[[@ref18]\]. In the light of events connected to the latest earthquake in Central Italy and in view of the lack of knowledge on the relationship between specific training and resilience/coping strategies adopted by emergency rescue workers, we thought it would be interesting to take a closer look at their psychological well-being in relation to the sort of training they had received \[[@ref25], [@ref26]\].

Materials and methods {#sec1-2}
=====================

The study was carried out in the province of Macerata, in areas affected by the Central Italian earthquake of 2016, and was conducted in accordance with the latest version of the Declaration of Helsinki. The sample consisted of volunteers who came to the aid of victims, randomly selected from lists provided by voluntary associations that had taken part in the rescue effort, trying to include an equal sample of women and men. During the emergency phase, volunteers were interviewed after being informed about the study by specifically trained personnel under the supervision of psychologists. During the first phase of testing, before the rescue effort, a questionnaire was administered to measure general levels of resilience and coping, and the results were reported as percentage. This had previously been evaluated by submitting it to a sample of 100 volunteers who were involved in the earlier Aquila earthquake (2009), a fact which also allowed us to investigate the socio-demographic characteristics of the sample. Afterwards, in order to evaluate aspects related to resilience and coping levels in rescue workers prior to and after their participation in the rescue effort, two approved questionnaires were administered. The Coping Inventory for Stressful Situation (CISS) for adults was used to investigate various coping strategies such as task-oriented, emotion-oriented, avoidance-oriented, distraction and social diversion \[[@ref27]\]. The questionnaire is composed of 48 questions to which responders choose an answer from 1 (not at all) to 5 (very much). The "standard score" is calculated (T scale) as well as the percentile rank (% ile). Results are "lower than average" to "higher than average" and the cut-off has been set at 50. Individual resilience was measured using the "Resilience Scale" (US English version of the Resilience Scale, di Gail M, Wagnild RN - Resilience Center Worden, Montana, USA) which assesses self reliance, meaning, equanimity, perseverance and existential aloneless \[[@ref28]\]. The resilience scale is composed of 25 questions, to which the responder must give an answer ranging from 1 (strongly disagree) to 7 (strongly agree); results are interpreted on a total RS score and values are confronted with the following scores in the manual: 25-100 (very low degree of resilience), 101-115 (low degree of resilience), 116-130 (moderately low degree of resilience), 131-144 (moderate degree of resilience), 145-160 (high resilience degree), 161-175 (very high degree of resilience) \[[@ref29]\]. A second interview was administered after their participation in the rescue effort to measure any changes in their coping and resilience levels. Data were gathered by first obtaining informed consent from the interviewee and asking the participant to sign it to signify willingness to take part in the study.

STATISTICAL ANALYSIS {#sec2-1}
--------------------

To verify a possible difference between the resilience and coping values before and after the activity of rescue effort, the paired Student t test was applied, processing the data with the XLStat software at a significant level (%): 5 \[[@ref30]\].

Results {#sec1-3}
=======

A total of 70 questionnaires was handed out and 52 of these were completed, bringing compliance up to 74%. The percentage of males and females in the sample is almost equal. Most survey respondents are aged between 21 and 60 (90.4%) with the most common group aged 21-30 (48%) ([Tab. I](#table001){ref-type="table"}).

Generally speaking, the sample shows a medium/high coping level (91.6%) and a low level of 8.4% ([Fig. 1a](#fig001){ref-type="fig"}).

Regarding individual resilience, results are in line with values associated with coping, with 89.6% of the sample displaying high/medium levels of resilience; on the contrary, only 10.4% display low levels ([Fig. 1b](#fig001){ref-type="fig"}).

Results for the single items measured by the CISS obtained in the first and second interviews show levels above 50 %ile (the cut-off point between below average coping levels and above average coping levels) in all subscales, with the exception of the emotion-oriented scale. For task-oriented coping mechanisms, women are on the cut-off point, while men have higher scores ([Fig. 2](#fig002){ref-type="fig"}).

Avoidance seems most used by men, while distraction and social diversion is preferred by women.

Levels of resilience do not seem to have undergone significant changes between the first and second interview, though a higher score was noticed for men (total value of resilience). Considering the fact that scores for very low resilience go from 25-100, 101-115 for low resilience, 116-130 for moderately low resilience, 131-144 for moderate resilience, 145-160 for moderately high resilience, 161-175 for high resilience, both men and women show moderate levels ([Fig. 3](#fig003){ref-type="fig"}).

An analysis of the individual items that make up the Resilience Scale shows the only difference can be seen for Perseverance, that is to say a person's continued effort to reach his or her personal or family goals in spite of obstacles. More specifically, a slight increase was seen in the second interview which was conducted after the rescue effort.

STATISTICAL ANALYSIS {#sec2-2}
--------------------

No significant statistical differences was observed for the resilience before and after the rescue effort activity among females (t **=** 1.63; p-value **=** 0.179), and among males (t **=** -0.76; p-value **=** 0.487).

In contrast, the p-values computed for CISS before and after the rescue effort showed significant statistical differences both among females (t **=** 4.81; p-value **=** 0.009) and males (t **=** 10.06; p-value **=** 0.001).

Discussion and conclusions {#sec1-4}
==========================

The current study has addressed the issue of emergency from a medical standpoint, focusing in particular on the psychological well-being of emergency medical responders who are faced with the problems and tragedies experienced by the victims of a catastrophe such as an earthquake. This study shows medium/high levels of coping and resilience in participants and identifies a link between coping strategies and individual resilience. This is probably due to the fact that the training and preparation received outside of the emergency situation is adequate.

Training plays a part in minimizing factors that lead to the development of problems and enables responders to adapt to highly stressful logistical and emotional situations. Rescue workers are thus able to help people in need in an appropriate manner. In relation to coping and resilience, the medium/high levels can be explained by the fact that the people who participated in the study belong to responder teams who are prepared from a practical point of view, but who are also made aware of their emotional setup; without a doubt, training contributes to being better equipped to face situations with the right degree of involvement.

More specifically, the CISS scores show some differences among females and males, before and after the rescue effort, confirmed by paired Student t test. In particular, scores for "Avoidance" might depend on the fact that women feel the need to share their experiences and build a wider network of interpersonal relationships.

Concerning resilience, the basic correlation between the two scores, measured before and after the rescue effort, could be caused by a number of elements such as: theoretical and practical training; turn-over (from 4 to 8 days); ability of individuals and community to promote and build resilience up all-round; support and sharing between peers and through one's organisation in support of the network provided by family and friends.

Even if not statically significant, a slight difference can be seen in the results of the Resilience Scale too, in particular between the first and second interviews relating to perseverance scores. This difference could depend on having processed the experience, reinforced by feelings of self-esteem. Results show that a majority of participants adopt mechanisms of self-preservation such as coping and resilience, which come to their aid and help them face emergency situations. In fact, it should be noted that trauma in volunteers is mainly due to their contact with victims who are in a state of shock; this intensifies when an emotional link with victims is present.

In this spirit, it appears essential to make sure that the training received by volunteers not be limited to organisational and emotional aspects, but be enriched by new types of knowledge which acknowledge our aging populations, and the likelihood of assisting people who are elderly, disabled or ill, and therefore depend on specific drug therapies or diets (diabetes, heart disease etc.) \[[@ref31]\].

Training before a disaster is the first step towards guaranteeing survival, above all for the more vulnerable subgroups, allowing communities to prioritize disaster preparation. Training for emergency rescue workers and the development of support programmes for the community could provide important sources of assistance, especially as it becomes essential to change normal habits during evacuation and the post-disaster phase \[[@ref37]\]. Everything contributes to avoid harmful lifestyle choices (change of diet, alcohol consumption, smoking etc.) which effect the individual's health \[[@ref38]\].
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![a) Coping level (%), b) Resilience level (%), calculated on the whole sample, during the first phase of testing.](jpmh-2019-01-e58-g001){#fig001}

![Coping Inventory for Stressful Situations (CISS) scores in percentile rank (% ile; CUT OFF = 50%ile) in males, females and total sample for Task: task-oriented coping factor, Emotion: emotion-oriented coping factor, Avoidance: avoidance-oriented coping factor in **a)** first interview and in **b)** second interview. (Student t test between the first and second interview among females t = 4.81; p-value = 0.009, and among males t = -10.06; p-value = 0.001).](jpmh-2019-01-e58-g002){#fig002}

![Resilience Score (RS) in **a)** first interview, and **b)** second interview in males, females and total sample. Resilience Scale: 25-100 (very low resilience), 101-115 (low resilience), 116-130 (moderately low resilience), 131-144 (moderate resilience), 145-160 (moderately high resilience), 161-175 (high resilience) for self reliance, meaning, equanimity, perseverance and existential aloneness. (Student t test between the first and second interview among females t = 1.63; p-value = 0.179, and among males t = -0.76; p-value = 0.487).](jpmh-2019-01-e58-g003){#fig003}

###### 

Sample characteristics.

  Gender                         n\.      \%
  ------------------------------ -------- -------
  Males                          24       46.00
  Females                        28       54.00
  **Total**                      **52**   
  **Age**                                 
  \< = 20                        0        0
  21-30                          25       48.00
  31-40                          8        15.40
  41-50                          6        11.50
  51-60                          8        15.40
  \> = 61                        5        9.60
  **Total**                      **52**   
  **Level of education**                  
  Primary school certificate     3        5.80
  Middle school certificate      2        3.90
  Secondary school certificate   29       55.80
  Bachelor's degree              12       23.00
  Master's degree                5        9.60
  n.r.                           1        1.90
  **Total**                      **52**   
  **Employment**                          
  Student                        10       19.20
  Worker                         20       38.50
  Student and worker             12       23.00
  Housewife                      1        1.90
  Unemployed                     3        5.70
  Pensioner                      5        9.50
  n.r.                           1        1.90
  **Total**                      **52**   
